Three ether inhalers with inscriptions stating that they had been used in early ether anaesthesia were found. All three inhalers were initially linked to WTG Morton. Two of the inhalers were probably among several types of inhalers used by Morton. The third inhaler was found to have been incorrectly attributed to Morton. It was first used by John Foster Brewster Flagg, a dentist in Philadelphia.
William TG Morton (1819 to 1868) first administered ether for a dental extraction to Eben H Frost on 30 September 1846 with the aid of a handkerchief. A few months after his first demonstration of ether anaesthesia on 16 October 1846 at the Massachusetts General Hospital (MGH), he began administering ether using a sponge. In between, he probably used a variety of inhalers.
There are few recorded details of Morton's inhalers and modern representations of his inhalers vary widely. A search for details of the inhalers used by Morton was remarkable for the absence of contemporary images, diagrams or descriptions. Possible reasons for this are that Morton was simultaneously defending the safety of etherisation, defending his role in the events and trying to patent and market ether, etherisation and the inhalers.
The initial search revealed three distinctly different inhalers believed to have been used by Morton, each with an inscription suggesting a place in the history of ether anaesthesia. This paper discusses the three ether inhalers and their associated inscriptions.
INHALER A.
A photograph of this inhaler ( Figure 1 ) and a photograph of a handwritten inscription relating to the inhaler ( Figure 2 The fate of this inhaler and the inscribed bookplate is currently unknown. There is no documentation of the loss of the inhaler by breakage or its disappearance in either the Warren Anatomical Museum, Countway Library of Medicine, Harvard university or at MGH Archives and Special Collections. A specimen tag that might have been attached to the inhaler was located at MGH Archives and Special Collections.
INHALER B.
This inhaler ( Figure 3 ), currently in the Smithsonian Institution, Washington DC, was donated by Dr Gustave P Wiksell in 1911. The inscription on the brass plate on the stand for the inhaler states that the inhaler was given by Morton to Dr Johnson in the fall of 1848. Morton's initials on the plate are "W.G.T." instead of "W.T.G.".
Below is the full inscription on the brass plate ( Figure 4) An image of this inhaler was also found in a publication of the uS National Library of Medicine (N.L.M. News, January 1976, p. 6) where it was stated that the inhaler was developed by "Dr Thomas T. Morton (1819-1868)".
The wooden, bowl-like stand for the inhaler has a handwritten inscription ( Figure 6 ) that states:
The glass etc of this apparatus is that from which
Ether as Ether was first given after Mr Morton gave what he said was a "newly invented compound called Letheon" and for which he had applied for a Patent. The original stand was broken and replaced by this heavier one. J.F.F.
The glass of the inhaler has the following inscription etched into it:
Nov 28th 1846 "Flagg on Ether" p. 30
DISCuSSION
Morton used a range of inhalers as he refined his technique. Inhalers were used to administer ether at MGH for approximately six months until April 1847 when they were replaced by an ether-soaked sponge. Morton may have continued using an inhaler for a few months longer in his rooms and at other locations. One indication that Morton still saw a need for inhalers is that he and Augustus A Gould patented an inhaler in November 1847 (patent number 5365). The patent model of this inhaler that was sent to the Patent Office is now in the Smithsonian Institution. This inhaler is not discussed here as this paper is about the three early ether inhalers with inscriptions. Inhaler A (Figure 1 ) was mentioned by Roth in a paper published in 1932 3 . He states that the inscription was made by John Collins Warren. It is not known if this was a mistake by Roth or if the inhaler was actually presented to John Collins Warren. "The inhaler may be found in the museum of the Medical School of Harvard university. It has attached to it the signature of the surgeon Dr. John Collins Warren, together with the inscription, apparently in his handwriting, stating that the inhaler was the one originally used by Dr. Morton at the first public demonstration of ether anesthesia." 3 However, Roth continues, "There is an identical inhaler in the museum of the Massachusetts General Hospital which is also considered to be the historic inhaler used by Dr. Morton Available evidence suggests that inhaler A (Figure 1 ) may have been the inhaler that Morton used on 16 October 1846. The first piece of evidence is the photograph of the inhaler and the photograph of the inscribed bookplate in Warren's book 1 . The second piece of evidence is a daguerreotype (an early type of photograph) of a recreation of the scene at MGH on 16 October 1846. The date of the reenactment has not been established, but it has been reported to have been performed in December 1846 5 and in "late March or early April 1847" 6 . Morton, or a person representing him, is seen holding a glass inhaler similar in shape to inhaler A.
There is conflicting evidence regarding when valves were added to the inhaler and there is no information on any changes that were made to the inhaler between the first and second administrations of ether at MGH. Desbarax, in a paper that described an inhaler made for a museum in Belgium, suggested that the inhaler used by Morton Gould's testimony in 1852 10 . According to Ford, the use of valves was suggested by Gould in the evening of 15 October 1846 and the inhaler with valves was made the next morning by Nathan B Chamberlain, an instrument maker 4 . The evidence from Gould, regarding when valves were first suggested, is more reliable and it is likely that Morton got the date wrong in his letter to The Lancet 8 . Bigelow, in his well-known first report of the procedures under ether at MGH, gives a brief description of the inhaler used by Morton but does not reveal the type of mouthpiece 11 . He does not mention any changes made to the inhaler between the first and second administrations of ether at MGH and states that "the expiration is diverted by a valve in the mouth piece" 11 . The inhaler with the wooden spigot ( Figure 3 ) may have been an early type of inhaler used by Morton to administer ether for dental procedures in his rooms. The major problem with Morton's early valveless inhalers was the rebreathing of exhaled air and the risk of asphyxia. James Tayloe Gwathmey's book Anesthesia, published in 1914, has two photographs of an inhaler with a wooden spigot with the legend, "The Original Morton Inhaler" 12 . No details of the inhaler or its location were provided. Roth discussed the inhaler in the Smithsonian in his paper published in 1932 and called it the "Wiksell exhibit" 3 . Interestingly, the inhaler, presented in 1950 by the New york State Society of Anesthesiologists to the Association of Anaesthetists of Great Britain and Ireland (AAGBI), has a glass bulb with a wooden spigot. This inhaler is now in the AAGBI Anaesthesia Heritage Centre and an image of it can be seen on their webpage on the "History of Anaesthesia" 13 . The legend of the image is "Replica of the inhaler Morton used in 1846 during the 1st public demonstration of anaesthesia". The author has not been able to establish why this type of inhaler was chosen. The image of the inhaler in Gwathmey's book with the legend "the original Morton inhaler" 12 may have influenced the type of inhaler that was made for presentation to AAGBI.
Inhaler C ( Figure 5 ) was initially thought by the author to have been one of Morton's inhalers. This impression was based on infomation on a webpage of the Smithsonian where it was stated that the inhaler was donated to the Smithsonian in 1911 by Morton's son 2 . The error in the webpage occurred because Morton's eldest son, William J Morton, a physician in New york, had a role in the donation by Dr Wiksell of inhaler B to the Smithsonian in 1911. Morton did, however, use an inhaler with a short flexible tube. He states in a footnote on page 10 of his book published in 1847 that "In the early administration of ether, I sometimes made use of a flexible tube, about four inches long, with a mouthpiece at its end; but I soon discontinued the use of this, as patients were not so soon brought under the influence of the ether, when at this distance from the apparatus" 14 .
On tracing the provenance of inhaler C, information was obtained from the Smithsonian and the university of Pennsylvania that the inhaler was not one of Morton's inhalers. According to an article by Kirk, the inhaler was designed by John Foster Brewster Flagg (1804 to 1872) and first used on 28 November 1846 to administer ether 15 (Figure 5 ). JFB Flagg had an older brother, Josiah Foster Flagg (1789 to 1853), who qualified in Boston as a physician and then practised as a dental surgeon. Josiah Foster Flagg was a noted illustrator who provided illustrations for two anatomical texts by John Collins Warren and he was one of the first to publicly oppose Morton's attempt to patent ether 18 . JFB Flagg had a son, J Foster Flagg (1828 to 1903), who was also a dentist in Philadelphia. Inhaler C had been presented by J Foster Flagg to the Dental School of the university of Pennsylvania 15 .
The handwritten inscription on the wooden stand for inhaler C (with initials JFF at the end of the inscription) ( Figure 6 ) may have been made by J Foster Flagg. The date etched on the glass may be the date when it was first used. The remaining text on the glass ("Flagg on Ether" p. 30) may be a reference to JFB Flagg's book on ether and chloroform 16 There is no mention of the method of inhalation but Flagg was aware of Bigelow's article that included a brief description of an inhaler. On page 31, he states that he used ether the following day in his practice. It is not known when Flagg first used inhaler C as there is no contemporary record of his experiences with the use of ether. He may have used inhaler C on, or shortly after, 28 November 1846 (which is the date etched on the glass).
CONCLuSION
During a search for descriptions of William TG Morton's ether inhalers, three very different inhalers with inscriptions stating that they had been used in early ether anaesthesia were found. The evidence suggests that inhaler A was the type of inhaler used by Morton on 16 October 1846. The modifications made to the inhaler on 16 October after the first demonstration of ether at MGH are not known. Inhalers A and B were probably among several types of inhalers used by Morton. Inhaler C was used by John Foster Brewster Flagg in Philadelphia on, or shortly after, 28 November 1846. Ether inhalers were used at MGH for about six months after Morton's first demonstration there. There are many gaps in the information currently available and the story of Morton's ether inhalers will become clearer as other information is discovered.
